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(57) Abstract 

Cyclic tetrapeptide derivatives represented by general formula (I) or pharmaceutical^ acceptable salts thereof: (wherein R 21 and R 22 
are each independently hydrogen, linear C,-C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may 
be bonded, or branched CyC* alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may be bonded; and 
Ri and R 3 are each independently linear C,-C 5 alkylene which may have a C,-C 6 side chain, and the side chain may form a fused'ring 
structure on the alkylene chain). Histone deacetylase inhibitors, MHC class I molecule development promoters and drug compositions, 
containing as the active ingredient the above tetrapeptide derivatives or pharmaceutical^ acceptable salts thereof. 
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'* U < f±g&S* *f * - i: * *"* %&mi>*fe& LXtZ i^ftXft l - 6 CDS 

ft'i — 5 ©fi$l7;i/3f i/vSSr^u ^/cmrsBE$l7;^=¥i/>S±©^ii^^{i 
Ut**t*k^h>f7tf7- tfHftffl, MHC class -I»?M£fflH. 
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tmitSVlKDKZ \>>7 : 7-t*7-i:V8.mM&mzM[C class- I#??§3E{£ji 

mhc class- ift?mmfe&ttm*mmLt^ fammmommm&^-rz^m 

Ufcg^ ^^i:ES!J-rS^(feOta^Jl^^i: LTMHC class-I#^£ 
•?-©*ffl|&3t®t::&giLTV^„ $&«»J±. MHC class- i#?ti8By-tsci: 

^ea^M^ti, ^nt>^sagfiK(ifi^-rstaii^MHc class- 

CCMHC class- I#?<Df&8&**&T LT fc'J, IMB0&fi*(:: J: % 
teCiSJUBttJJPIHfeaWfcUfcgf^Hfe^-C, ffiTUfcMHC class-I^^©^ 
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TKfc^T. {£TLTV^MHC class-l#^<DS§SI£MHC class-Ijgfc^ (OMK 

& u iwc^s c tT*. cnf>MflswjtJi^tt^^i-§ c t.z btf 

UTl^S (Tanaka, K. , Isselbacher, K.J., Khoury, G. , and Jay, G. 
Science 228, 26-30, 1985; Tanaka, K. , Gorelik, E., Watanabe, M. , 
Hozumi, N. , and Jay, G. Mol. Cell. Biol. 8, 1857-1861, l988Sf£#j$) . 

tzzx\ mhc class— i *<D g Emmmmommmm^ 
to®&m&n(D®m*m&Lx^zmtmzm'2fr$>zi)K fefc^mmzmm* 

ffi&W&ntLXStnzK* h>MG©7-t:^;Wba**S„ UtttfjKii, ^ 
n?f>lt 4iSOn7k7, h>8ft#Kg<£^DNAa*#£tt£, MM*? 
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k 7s h > 7 -t )V h 7 V * 7 x 7 — tf X- * 0 . i£ Kffii 7 -fe * ;Wb & fr 5 SS^te. 
t^hVf7tf7-t't'*U, dCDM^^tXh>7-tf-;WkU / <>'l'©ll) 

7. h>*>?><oitt7-bf-;Wb* < «i*!l«*i6tt*» kT, h>H7-fe*;Wb**§l*iB 

7.h>T7-t^7—tftr»-t*»*ia*emT'*«, h i n^-rhu 

>A (trichostatin A) ^El 2 h (trapoxin) gifci#£fflv % 

fc*>\ h'J^^^fVAIi, fiIlt-e^S»A«l«ililfl«^ffl«: 
ffl^t^ ^3Si«I«cia#»lT?*6. £tz> thJUBiaS*0k7b>r7 
^Mb^»OK-trap*ffiv^7 7^=r^-*9A^?||»*nfci:©«ft** 

ftx<*^ttjE*ft % j& - t & sco-c, #<mm<D-m zlx&z smhc 

class- I«"?f6Slt-Jtl/ttflgJtffffl%^1-^riBtt* s **tOO. Ztl£-Q<D 
MHC class- I^»2R^»-r«ffi3ifffll%^1-k7. h>-r7-t^7— tfMlfl 

&£LXt&mni>WZ.Zttmi:&'t(D"Q< MHC class- I5r?fim(E3tH#^» 
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*ftHfc*#Ufc*£tt«ctttf#B*ja*-f % ftrtt&MHC class- l&¥fm&m 
(SEoT, #fgBJf±. aHffl»«lST'OMHC class- I^?»3Sl-»i-6ffi3iff 

-rs. 

*f6Ett, -jRS (I) , (D . (I") Xtt ( I'") ■T?a%**i*SHttT 
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.0 

H 



r 22-7^nhhnA 0 



R 2 i 



K12 



(3*. R„> R 12 . R 21 &tfR 22 l£, ^ti-^n&itLT, zK^ itt^WmtkT 

R„ R 2 &tfR 3 tt, **\?nmtLLX, ^±(wj^^^l~6©^lKm§:*LTt, 

~5©itm7;i/drL/>S?:^U, ££1*13 fill 7^* V >« 
±©»tt«l*K7^#l/>*±Htt^3»«jt«:^«l/Tt.J:v\ fit, 
(I"*) Cfc^Ttt. R n> R 12 , R 21 &tfR 22 ©'>& < tt 1 oJiS/^D^**/^ 

ft£ & £ amtSk^hVfTtf? — J: tfMHC 

class- I^fBSffiiiffJfeffi^l-S. 

;Mto«$tett©£«T'*6B#S1S#aji8L »1 1-53 

8 5 1 ^(Dwmm&±tf/£tzii.mmttiWLi!tizte®*&'i;?z. 

EI Hi, hUiiT.^^VA, b7^#^>©4J-?fllJiMtfiik^b>ffii7-fe 
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ta-r 

(I*") ^0'^b^T♦^$nS4a©av^(ItaML^ii^D^^r*^*>(:J:U^^t^ 
6. -085$ (I) - d'") tfMb^xUlfc^T, R,„ R l2> n 2l Rm 22 &, 

8U~6©#ii£07;i'*;i'g£fti\ mm$ti ~6©a^7;p^;i/S, 

^gU^e©^^^*;^*: urii, x^;l/». t/dh\>i^ 

^^>;i/g, ^yyn^i/i, ^yws, tert- 
^^S, sec-^V^^S, tert-^>^;Ug, )]/--? u\£)\, 

U-^^TW^a^fMfscfca^cts. ^S^^7^4;w 

^ * * £ ^ If 6 C i: it S . fclTtSCiifc&S^Jl 

(i) ~ d"') oft^atasv^ r„ R 2 &tfR,(£, -ttven&a: 
to^afcjfifcj&fifc-r^^uvafcUTtt, 1,2-71-w^ 1,3-71; 
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1/>2L 2,2-\£ViSU>m. 4.5-e';^-l/>S, 3.WV^1ty-l/>, 
2,4-tf U^-U>, 3,4-b*y^-l/>, 2 t 3-b*7^'nl/>, 4,5-£>M^*-l/ 
3,4-b'D 4,5-b*U ^^'-l/>^5:^|fSCi:^T't5. 

£1*. -183 (I) - (I'") ©<k^T^$tl€>4a<0^^*\ 

BP*>> (ID : 



OH (II) 

(5$*, R,(i, (i) ®r, turn; as* art) -e^n*a-75;«, 

(III) : 



*l«a-T5 -jR^ (IV) : 



(SS*, R 3 (i, -«3S (I) OR 3 i:IUbg£ft-r) ^^n5«ttOa-75 
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J &s (V) : 




(V) 



X'&2tl&a-7$ JWt.. Ztlh-MiZ (II) ~ (V) T*^^tl54«(Da- 

75 j m**7? Hie^tc j: u3»«t h K#*t»*i/feo*, stria 

(V) oM*;i/*>>>;H«:kKn4fAiii:g#l/cfcot'*6. 
#&BJ£>-$5$ (I') tv^^ns^f h9^^H»»flstt, MiE<D— 

M£W«a-75 y$*0M££HU/ct0-C&.5 o IP*,, H»5$ (I) T? 
aSftS^ttxh^^KRSftKib^-ni* -#5* (II) ©75y$£>{£ 
g* i a^?:^0^{l!lM?:^1-675y^-e*€)*i, -j&5£ (IT) T'j^S 

nssnttxh^^y^Ksivfttt, (i) t— «5* (no nffla-rsffi 

Sfc-*t5$ (I") T'S^nSltf h h'iiftli-^ (I) V<D 

do xtr (no izm^rziiLmtf^rtit afc^ZStoXftWrn* 

-fc^O'") T'^£n$E#ttii-flS5$ (I) T-cD-jM (II) SO* 

(no i~ft%tz&m*^i>to$.aifcmz£b&ftwi&z%-?z>7$ ;mv 
-75 D-#©ranfc flt&ttttg 

«tt©*jS*»?>. il>&< fct»— 207 3 ffe<D7 3 yg^S£JI& 

S£fM2*fci:5;:a:**#*U\ ftffrWlUi, Ztih 4*fcDa -7 5 J m<D 

^Wn^iSttt?****, (in) gsfcte (IV) ©75ygEO 
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v tt*>**D-ttT* tb h Z. t ¥W. £ L V \ 

<kU$F£U<(£, !il!E4i®CD7S ;S©^, (IV) T'^^nS^O?:, D 
-#K3§ftU £SS3;fI£L-#(rSIJR-r6 % fcSvM^ (II) Z.V 

(iv) -e*£*v6fccD*, D-^tiji^L. asaa^L-^tcji^i-siickv^. 

-$5£ (V) ©7* ^^©{lim^^^^^S^^^^txSb KP4^A^ 
"QtbZ(OX\ CCD— $2^ (V) CD7^&te, ^$CDU ^*>i:|IIb<, L-# 

^xh^^y^h'cD^s^ii, tifiacD-^ (v) <D7^y®(iE&3rr 

h7^yf KcD*S5g&#tr«fc tJT, H7, b >x7-tr^v— fe'co^^tt^ifi^ 
buIBcd-^ (V) ©75 y$Hi£3fc-t6{Ui!fc HD4fA 

^ (iv) omtkTS. striS©-^ (V) CD75 y ifcirfi^-tsdliiti 

b*D*^A®tfi3g©fl<;frlRj£@£-f Sill. ±Ciit5, (IV) (DM 

';^>-2-^;^/-^<>K^:llID6*^c0^RIt^^W*Lv^ o ftoT, ClCD3g£ 
^7 it (I felt 5 x hy* i-Vym, £>3^li, Z\tibmA3 5U*4<Dm% 
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^ > s;/u», & s ^ li h y y b 7 7 >© 3 - > k y ^SMug ©jg £ ± 
©tta«r^3Eu/ct©-C'*u, (i) h 7*7* mmmzs 

^X, »*U^-«*(ID- (V) -&5£ ( I ') 

5£(II)~ (V) <D7$;mV>3:&&WKmbX$. -«a(IV)(D3|UKa-7 3 
y&MtfK-j«(II)©a-7*y&£D-ft:(lMiRU SO©2i0a-7 

(I") Wf b7^^fK^li, 
(I) OSIIttf-b7^7'f-K»*frJlfc x W*-jttSC (III) i:/7ta-7 5; 

-«^(II)~(IV)©75>'KoaJ?Ji. (I) ©attxh^T^KR 

*frtife^T»*uv>-tt^(ii)o7 5y»oa^{i. -«5£ d") coigtt 

£tz. *!6i5l©-ttS (I'") ©*ttTh7^7f 
(I) ©m*xb7^7>K^#ftKfctt5-j&iS (ID i:/7ta-7^S 
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(111)07$ ^ttoilfcli, -$5$ (I") ©SRttTh7^^K»«frtife 
S9!^(lI)-(V){^-r4a©a-7 5>'K&ttJ^H*4i:LT. ^y^h'fl©^ 
(g££%) 

5ti:Stft>7^yf HJ:L, *»W£-«3S (v) i:ita-7 5 

JB^Sdfctf-O****, &T08M8"O«U -«5S (IV) -e*sn«ifta-7 
5;»tc*i:, -«*(v)T?«*ti*a-75yK'feN*J:-r*«l«Of-h 

ffift « 86^ ASK £ «J RET -5 . 
(Iil) *MK0^ hU, Mfh^^f F©^ 

3fi%^v^;i'X^x;WbL-c«aiufc-jtts (v) ©r^yi^^utl^ 

w©JifiCe^T, «JS7 5ytt©7 5 y#»*{l(4Boc-a6 (tert- 
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v h ^ 7 7 - ii j: o x m s . 

(IS 2) K***»?ffifcJ:*Jltt*:7*K0£* 

tert-7^;i/x*r;l/£>l&£ (TOM) &fr5. h U 7 

^DRStSift, x-x^StfE^x-x^-eSttU jt<ssgj$-f a. 

-ttaS (VIII) T-^$tlS^7f-K^ffl^^4©l/l0*$:DMF{I^L0. lmM 
®»«£&6£5KttjrrS. DMF»jfti::*#T, ^7 5>, fcUtf, *>* 
•f V7*DkVPx^7 5 V&tfHATU (0-(7-Azabenzotriazol- 1 -yl)-l, 
1, 3, 3-tetramethyluronium hexaf luorophosphate) £iD*., ^iST'30#fsli 

«#-rs. itffaoDMF»»n. -asss (viii) t-is^^yf k 

^77-r>a^D7 N^7 7-f~(lJ:^T*ISiTS. 
(IS 3) fflsmt: KD#^AR«|JS©*A 

±E^^7^ KOfflJtt'O^x^T-^Ki, ^ ^y-^*Pd-CM^C«ko 

•eB0PK*«rJ8iPl/ 1 WIBI«»U/c. £«»7ft, DMFfeBSU *T'x77>f 
*ISejim:U-«3* (I) 

*»wo-«a« (r ) . d") , d"') T-*3*i<53M*xh7^7>K 

RSfcKBBUTfc, ±&-f5IS lldpUT, it©f h7^^f K©^^ 
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mm t mm®* t'om^m^^. a ^mm t oi&tmfc-t -s. 
xmwoMc cuss- ift?mnfem\&. ±x-mwbtcMM3imztYn* 

^OMHC class-I#^fS^{£5IttU8l±. t7 h >f7tf 7-t*» 

mi&mnnmmvtmwttzb-?, fe.mzfttz.mz class- 
■y-AMwmzmtzm*k c r v?*-?* y *mj&-tz z t k j: u . h * o-a 

*f§HjOEHia^{i, fuIEOMHC class- I#?fS5i{£iiM £M 
^m§:^-tSt»©t?*5^, f M^t^Sittr h 7^^f KMC 
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<D%M*0. 1 ~5 Omg/k g©fgffl, #*U<J£, 0. 5-10mg/k 
BXttft&& «c*a«T- h7^^f KRSttfcc: K 

mitsmmm i:p^5 miri * id at, s^s® k m-t * ^ t -r s c t 

*7f-KR»#0#-*-*tfftfc£a«HSt BP*>> MHC class- I^f&adSjft 

Aib:2-7 5 y-f VMk. Asu(NH0H):2-7 3 Kn**M 
Acc5:l-7 5 J ^^P^V^>-1-^;U/-K>K, Acc6: 1-7 5 ^ p/\d|f-»j- V 
-l-#;M<>gi, Acc7: l-7 5;'>^DA^>-i-*;^>a, Acc8: 1-7 5 
J V9 U7tt 2 >-l-*M>», lAin: 1-7 5 y -f >*>-l-;fr/M*Vlfc, 
2Ain: 2-7 5 J 4 >^>-2-*MVg, Pip: t^n >j VgL Cha:7 5y^ 
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• (##0il) CHAP-15; cyclo ( -L-Asu(NHOH)-Aib-L-Phe-D-Pro- 



Xigl Z-L-Phe-D-Pro-OtBu 
Z-L-Phe-OH ( 2.25 g, 7.5 mmol ), H-D-Pro-OtBu ( 0.862 g, 5.0 nunol ) 



( 3.3 g,7.5 mmol ), h'Jx^7 5> ( 1.75 mL, 12.5 nunol )£iP;L, 21$ 

mmftbtz. 5Lmm*mm&, mm**>uz®mL, io%*x>&, 4% 

NaHCOjjSitfttWJfe^-eM^iJIs^Lfc. &*MgS0, t?9g*ft. ttffi. ffittft 
477«^>aS/iJ*WD?h^77-f- ( CHCI3 / MeOH=99 / 1)T*HM 
U «K<b#8U.403 g ( 62% )fcttttlfcHfcL-Cl»fc. 
Rf= 0.83 ( CHCI3 / Me0H= 9/1) 

1MZ H-L-Phe-D-Pro-OtBu 

Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 mmol )*Pd-C4ffll^T»»»t«, gcfliit 
7Ci-J: U-ZS&|fc£U*:. 10WWRjfcfcfTi\ Pd-Cfc»»l/»ilfe«Ufifc. 4% 



CHAP15 




£DMF ( 10 mL ) £$ff U JjcfcTHOBt H 2 0 ( 766 mg, 5.0 nunol ), BOP 
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<t£<»0.853 g, ( 86% 

Rf= 0.50 ( CHC1 3 / MeOH= 9/1) 
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XS3 Z-Aib-L-Phe-D-Pro-OtBu 

H-L-Phe-D-Pro-OtBu ( 0.853 g, 2.68 mmol )i:Z-Aib-0H ( 954 mg, 4.02 

D?b^7^f- ( CHCI3 / Me0H= 99 / 1)-C»»U «iB*fc£«&1.23 .g 
( 85% )fcf§fc. 

Rf= 0.75 ( CHCI3 / Me0H= 9 / 1) 

Ig4 H-Aib-L-Phe-D-Pro-OtBu 

Z-Aib-L-Phe-D-Pro-OtBu ( 1.23 g, 2.28 mmol ) fcPd-Cfcfljl^TttBi*. 
£JK&7C(::J:0Z]t*|fc£Lfc. 10WMB!KlfcfcfTV\ Pd-C£?H5&UBf&£?fi|i?l 
tt, 4%NaHC0,l?4iWU»ttx^;HcadjUfc. ffl£&fcNa 2 C0 3 T'$£&&, fiffi. 
^fE{fc£W. 726 g, 1.80 mmol ( 79% )fcf§fc. 
Rf= 0.50 ( CHCI3 / Me0H= 9 / 1) 

1*15 Boc-L-Asu (OBz 1 ) -A i b-L-Phe-D-Pro-OtBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1.80 mmol ) tBoc-L-Asu(0Bzl)-0H 
(1.02 g, 2.70 mmol ) &±KI8.1©2rttfc J: 'JH^Ofe. M«S77-y> 
a'>U*WD7h^77-f- ( CHCI3 / Me0H= 49 / l)-CJfi!SU miit 
^993 mg (72%)fc»fc. 
Rf= 0.71 ( CHCI3 / Me0H= 9 / 1 ) 

Ig6 H-L-Asu(OBzl)-Aib-L-Phe-D-Pro-0H. TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu ( 993 mg, 1.30 mmol ) C h "J 7 
)l*umm (3 mL) fc*ftTT-Jn*, Boc»t> e J:raH7*^;l/X7,x>'l/OI^* 
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)V (l:5)-CBfcU nZfttebtz. «Eft^«737ing, (78%) 

HPLC: Rt=8.66 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 

gradient 

CHjCN / 0. 1% TFA over 30min, flow rate 1.0 mL / min ) 

Xffl cyclo (-L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 mg, 0.042 mmol )£DMF 
( 400 mL) 0. 1 ■MQgJfcC&S J: oWifeLtz. DMF»«£10% 

DIEA/DMF ( 0.3 mL, 0.17 mmol )fc<ktfHATU (25 mg, 0.066 mmol ) fciJUx., 

7tt£ftttfc&ttU fHftxf-;maiJ»3-& % 10%*x>R. 4%NaHC0 3 fc«J: 

ai"J*WD7h^77-f- ( CHC1 3 /MeOH=99 / lK'JfiiS&U WEft^ 
tt'l51 mg (61%) fefffc. 
Rf=0.78 ( CHC1, / MeOH=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 30-100% linear 
gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 mL / min ) 

Xg8 cyclo (-L-Asu-A i b-L-Phe-D-Pro- ) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 0.256 mmol ) £ 

m&Ltz. smmRj&z'irw pt-czm&b * * ; -jvzmmv, mats® 

124 mg (97%) fcfcfc. 

HPLC: Rt=6.32 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CH 3 CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 
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XS9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 mmol ) £DMF (3 
mL ) fw»»U*»T, t H0*W5>Iija ( 86 mg, 1.24 ramol ), 
HOBt H 2 0 ( 57 mg, 0.372 mmol ), BOP (165 mg, 0.372 mmol )£in*, b V 
XW5> ( 0.24 mL, 1.74 mmol )£MlL*:. 2BtfS8t#&, 
ttUlmLkUfcO^ LH-20 (2x85cm) # 7 A ($&?«) K^UffiSU/c. 8R 

«s<e»m:'j«ffifl;^ei95 m g (74%) zmtz. 

HPLC: Rt=16.32 min (column: Wako pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=516 ( M+H )+ 

(X1K09 1 ) CHAP -54; cyclo ( - L-Asu(NH0H)-Acc5-L-Phe-D-Pro- )<D£ 
ft 




±ECHAP-150^*ttCIHU^lRLfc. 
HPLC: Rt=17.04 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
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gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 



(HJS0U2) CHAP -55; cyclo ( -L-Asu(NH0H)-Acc6-L-Phe-D-Pro- ) 0)£ 




±§2CHAP-l5©^jS(r^l;^^L/c. 
HPLC: Rt=18. 25 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=556 ( M+H )+ 
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(IM3) CHAP -71; cyclo ( -L-Asu(NH0H)-Acc7-L-Phe-D-Pro- ) Op 




HPLC: Rt=19. 24 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/ 2=570 ( M+H )+ 
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(2SJS094) CHAP -76; cyclo ( -L-Asu(NH0H)-Acc8-L-Phe-D-Pro- ) <D: 




±iacHAP-i5©£$&iiifii;£j£Lk e 

HPLC: Rt=18.72 min ( column: Wako pak C18, 4.6x150 nun, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=584 ( M+H )+ 
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CHAP -81; cyclo ( -L-Asu(NH0H)-2Ain-L-Phe-D-Pro- ) 




±1BCHAP-I5©^ft(l!|t Ufc. 
HPLC: Rt=18.20 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HM509 6) CHAP -82; cyclo ( -L-Asu(NHOH)-lAin(f)-L-Phe-D-Pro- )© 




±IBCHAP-150^ffi(ifllU^Lfc. (lAin(f)tt, HJIS^J 7 ©lAin(s) t 

SftSfc©-?, 3iflc«j6{c*«***.6c:i:(i!|9i93L-c^&*^ ti^cDlljgii^ 

HPLC: Rt=16.26 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HMJ7) CHAP -83; cyclo ( -L-Asu(NHOH)-lAin(s)-L-Phe-D-Pro- )<D 




HPLC: Rt=17. 13 rain ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HJfe0*J8) CHAP -91; cyclo ( -L-Asu(NHOH)- 2Ain-L-Phe-D-Pip-)©£ 




±ECHAP-150£jS8c£ipl;£jSUfc. 
HPLC: Rt=19. 07 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 rain, flow rate 1.0 mL / min ) 
FAB-MS: m/z=604 ( M+H )+ 

(H»J9) CHAP -90; cyclo ( -L-Asu(NHOH)- Acc8-L-Phe-D-Pip-)£>£ 




±iBCMP-15©£j£j£fIipl;£$L/h. 
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HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=598 ( M+H )+ 

1 O ) CHAP-86;cyclo(-L-Asu(NH0H)-D-Cha-L-I le-D-Pip-), 
CHAP-87;cyclo(-L-Asu(NH0H)-D-Cha -L-I le-L-Pip-)©^ 




CHAP86 CHAP87 



Iil Boc-L-Ile-D,L-Pip-OBzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmol). H-D, L-Pip-OBzl HC1 (3.57 g, 
12 mmol)*J«ktfHATU (7.75 g, 18. mmol) feDMF (15 mUi:^^^ 2Ktf*TEt 3 N 
(4.76 mL, 30 mmo 1 ) £ JO > iHSllt'^l/:. &fftK&&18ft. Bfgfx^ 
)V (120 nL)T>m&L> 10% ? x>K*»*. 4%NaHC0,*»«. ffiQ&i&fcV 

$KJ»«» 75y^a^D7h^57«r- (3.5x20 cm, £BS£*K CHC1 3 / 
MeOH=99 / OK £^Ttt§SLBoc-L-Ile-D,L-Pip-0Bzl (5.90 g, 13.8 mmol, 
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M 97%)iiM*«l«r#fc. 
Rf=0.50 (CHClj / MeOH = 49 / 1) 



PCT/JPOO/01141 



XH2 Boc-D-Cha-L- 1 1 e-D, L-P i p-OBz 1 

Boc-L-Ile-D,L-Pip-OBzl (432 rag, 1 mmol)£TFA (3 mL) Jljg&U ftfrT 
30#»ai/fc. £Jfc$£S*&, »ETtt*LH-L-Ile-D,L-Pip-OBzl TFA 
(638 mg, 144X)fe»&. Cftfc, DMF (5 ml)KfcjW3i£, Boc-D-Cha-OH 

(326 mg, 1.2 mmol)£in*, fcV*TJk?frT HOBt H 2 0 ( 230 mg, 1.5 mmol,1.5 
Et 3 N (0.52 mL, 3.7 mmol, 3.7 S*), BOP (663 mg, 1.5mmol, 1.53 
*)fcifflA. Mt?i5«fM«»Ufc. ^I&lit^, B^x^ (100 
mUT-il&ajU 10%*x>K#»fc, 4%NaHC0,*»«. tt»***-e*n^*l 

77^>a^D7b^77^- (2.4 x 14 cm. BBBftft CHC1 3 / MeOH = 99 / 
l)K«koTMgiLBoc-D-Cha-L-Ile-D,L-Pip-OBzl (565 mg, 0.96 mmol, JR* 
96%)7*- .MMfcfcfcfc. 
Rf=0.27 (CHClj / MeOH=49 / 1) 

Xg3 Boc-D-Cha-L-Ile-D,L-Pip-OH 

Boc-D-Cha-L-Ile-D,L-Pip-OBzl (565 mg, 0.96 mmol)£MeOH (10 mUC&ff 
L, Pd-C«& (250 jng)feiOA, **»»T*ei5WfM«ft U^V^Ux^x^ 
I6ftl»*l/fc. Pd-Ctt«E*aiaL/ctt, MeOH£g5fel/g£$£*£LT, Boc-D- 
Cha-L-lle-D,L-Pip-OH (459 mg, 0.93 mmol, JR¥ 97X)7 *-Att»fcftfc. 

I&4 Boc-D-Cha-L- 1 1 e-D, L-P i p-L-Asu (OBz 1 ) -OTmse 

Boc-L-Asu(OBzl)-OTmse (535 rag, 1.1 mmol, 1.23*)KaK?frTTFA (3 mL) 
fcflDA. 3O4*IBSfi^ttKUBoc360»jfefcS;:fcofc. TFAf§i&, $ET3£ 
$LH-L-Asu (OBz 1) -OTmse TFA dftfcDMF (5 mL) 

Boc-D-Cha-L-Ile-D,L-Pip-OH (459 mg, 0.93 nmol) %Jn*., j*^T3K»T 
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HOBt H 2 0 (213 mg, 1.4 Hanoi, 1.5 3ft), BOP (616 mg, 1.4 mmol, 1.5 
Et 3 N (0.48 mL, 3.5 mmol, 3.7 3ft)fciO;L tt7H5Rt|R|flKttUfe. 
ililfei, (100 mL)T*«ajU 10%^XV»7K»tt. 4% 

■ftftx^i/ftaiu/c. JCSttfttt. 77r>a^D7h^77-f- ( 2.4 x 
20 cm, SBSSFIK CHC1, / Me0H=99 / 1)(- J:oTJfit«LBoc-D-Cha-L-Ile- 
D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.93 mmol, IR$ lQO%)fttfk®i:fttz. 
Rf=0.20 (CHClj / MeOH=49 / 1) 

Ig5 H-D-Cha-L-I le-D, L-Pip-L-Asu(OBzl)-OH TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OTmse (813 mg, 0.95 mmol)£DMF 
(2 mL)II)#g?L, 1M tetrabutylammonium fluoride THF?§j& (4 mL, 4 mmol, 

feiHAT, Ktt(lU/cm, Rttx *■;!/( 100 mL)T'$ajU*:. B*g*x^;Hf£$ 

X£f£&&> Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OH (696 mg, 0.91 mmol, 
JR* 97X)&f#fc. Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OH (696 mg, 0.91 
mmoDtC^^TTFA (5 iL)*jQ*., 30^|BSil"eMUBocai©l§t***5C&o 
fc. TFASSfc, x-x;u-5^x-x;u (1 : lO)fcin*.Hfc31+, MJBE 
TfcJftU H-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OH TFA (752 mg, 0.91 mmol, 
JR$ 100X)fcf»fc. 

Xg6 eye 1 o (-L-Asu (OBz 1 ) -D-Cha-L- 1 le-D, L-P i p- ) 

H-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OH TFA (752 mg, 0.91 mmol)£DMF (5 
■O&ftflfU mL£DMF (455mL, 0.4 mil) £ Aft. HATU (104 mg, 1.5 

3ft), DIEA(0.63 mL, 43ft)CDDMF (10 mL)$j£ 1 mL fcjDA, £fiT*ll$IBI 

(100 mDT'fcbJiJL, 10%^x>K^K»». 4%NaHC0,*»ffli % 



28 



WO 00/52033 PCT/JP00/01 141 

e*Lfc. 77>r>a^D7h^77^ - (2.4x40 cm, Rffi 

CHC1 3 / MeOH=99 / DC ±oT*ltll«Ucyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D-Pip-) (90 mg, 0. 14 mmol, JR* 18%). eye lo (-L-Asu (OBz 1)-D-Cha- 
L-Ile-D, L-Pip-) (200 rag, 0.31 w>l.JR¥ 40%)fc#fc. 
eye 1 o ( -L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-D-P i p-) 
Rf=0.45 (CHC1 3 / MeOH=9 / 1) 

HPLC : Rt=19. 40 min (column : wakosil 5C4, 4.5 x 150 ram, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 0 (-L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-L-P i p- ) 
Rf=0.45 (CHCI3 / MeOH=9 / 1) 

HPLC : Rt=16.80 min (column : wakosil 5C4, 4.5 x 150 ram, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 

Xm 7 eye 1 0 ( -L-Asu ( OH ) -D-Cha-L- 1 1 e-D-P i p- ) , 
eye lo (-L-Asu (OH) -D-Cha-L- I le-D, L-Pip-) 
cyclo(-L-Asu(OBzl)-D-Cha-L-lle-D-Pip-) (90 mg, 0.14 mmol), cyclo(-L- 
Asu ( OBz 1) -D-Cha-L- II e-D, L-Pip-) (200 mg, 0.31 mmol) % -£ ft^ftMeOH (5 
mL), MeOH-DMF (10 : DKfcJKU Pd-C&& (250 mg)fcinA. **««ET-C 
15»W«»L'<>^x^^;H6fc||i3feUfc. Pd-Cftli&fca&i&Lfcm, 
SSLK^ibt, cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 rag, 0.14 1 
mmol.JR* 85%), cyclo(-L-Asu(OH)-D-Cha-L-I le-D, L-Pip-) (170 rag, 0.31 
mmol.IR* 99»fc»fc. 
eye 1 0 (-L-Asu(OH) -D-Cha-L- 1 1 e-D-P i p-) 

HPLC : Rt=12. 64 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 0 (-L-Asu ( OH) -D-Cha-L- 1 1 e-L-P i p- ) 

HPLC : Rt=9.48 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
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gradient CH 3 CN / 0.1% TFA over 30 min) 
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XUS eye 1 o ( -L-Asu (NHOH) -D-Cha-L- 1 1 e-D-P i p-) , 

eye 1 o (-L-Asu (NHOH)-D-Cha-L- 1 1 e-D, L-P i p-) 
cyclo(-L-Asu(OH)-D-Cha-L-lle-D-Pip-) (76 mg, 0.14 mmol,), cyclo(-L- 
Asu(OH)-D-Cha-L-Ile-D.L-Pip-) (170 mg, 0.31 mmoljfe, -en-ftlDMF (3 
mL)-(Z»jWL/, HOBt H 2 0 (LDLDft : 32 mg, 0.21 mmol, 1.5^*, LDLD.LDLL 
mixture^ : 71 mg, 0.47 mmol, 1.5 ^»), NH 2 0H HC1 (LDLD# : 49 mg, 0.70 
mmol, 5^*, LDLD.LDLL mixture** : 108 mg, 1.6 mmol, 5 ^MJtflP*., * 
frTBOP (LDLD& : 93 mg, 0.21 mmol, 1.5^fi, LDLD.LDLL mixture**: : 206 
mg, 0.47 mmol, 1.5^*),Et 3 N (LDLDft : 0. 12 mL, 0.84 mmol, 6*3*. 
LDLD.LDLL mixture** : 0.20 mL, 1.86 mmol, 6 %m)Z1)Uz., mmifLftLtz. 
ELfofeJ&. £&U^Et 3 N HClSrj&MLDMFfc^icl,*:^ LDLDft liSephadex 
LH-20 (2.4 x 85 cm. DMF) ¥ JbffiMft 7 A {-TJff SfOSIfc® Lcyclo(-L- 
Asu(NH0H)-D-Cha-L-Ile-D-Pip-)(20 mg, 0.035 mmol) t'&tz. LDLD.LDLL 
raixturefrti, ^l;OMeOH{;}g^LHPLC(column : YMC-Pack C8 10 x 250 mm, 
37* CH 3 CN/ 0. IX lFA)*m^xmmb, &^&*iLcyclo(-L-Asu(NHOH)-D- 
Cha-L-1 1 e-D-P ip-) (27 mg, 0.047 mmol, 100%), eye lo (-L-Asu (NHOH) -D- 

Cha-L-lle-L-Pip-)(51 mg, 0. 090 mmol, jffijg 93%)£#/c. 
eye 1 o (-L-Asu (NHOH)-D-Cha-L- 1 1 e-D-P i p-) 

HPLC : Rt=21.34 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu ( NHOH ) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=18. 79 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H]+ 
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(3HS0911) CHAP-84;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-L-Pip-) v CHAP- 
85 ; eye 1 o ( -L-Asu (NHOH) -D-Cha -L-Leu-D-P i p-) (D £ f& 




CHAP84 CHAP85 

MUm&r- h^:/*-K©£j£(i, mmm 1 0 (CHAP86,CHAP87)i::gsi;TfT 
ofc. fc£U Boc-L-Leu-D,L-Pip-OBzl0£$Ko^-C&> BOPg^ (1.5 £ 
S), HOBt H 2 0 (1.5a»)«:fflV^. 
cyclo(-L-Asu(NHOH)-D-Cha-L-Leu-D-Pip-) 

HPLC : Rt=20.89 min (column : wakosil II 5C18, 4.5 x 150 nun, 10-100% 
lineargradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH)-D-Cha-L-Leu-L-P i p- ) 

HPLC : Rt=18. 33 min (column: wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H] + 
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(^WJ12) CHAP-78;cyclo(-L-Asu(NH0H)-D-Cha-L-Cha-L-Pip-). CHAP- 
79 ; eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha-D-Pip-)(7)^ 




CHAP78 CHAP79 

mmttTh^^^f-FOSm*. mmmiO (CHAP86,CHAP87)t::$tl;-CfT 
itz. fc£U Boc-L-Cha-D.L-Pip-OBzlO^(rov>T(i, DCC (1.3^S), 
HOBt H 2 0 (1.3M|fi)feJflWc. 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -D-P i p-) 

HPLC : Rt=26.20 rain (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -L-P i p-) 

HPLC : Rt=23.36 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=604 [M+H] + 

(Umm 1 ) MHC class - la^SBmflBitS&tt 

*%m<Dm&7-h7'<-7*mmft<Dii-r& mhc class- ift^mft&mft 
mwomft7-h7*7*Ymmfc*wmi! j £z>z.£-c\ mhc class- i#?sb 
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1-5C^:^¥IJHJL^:v^6^U□7,^^>Ar^JmD ^ p (ID%MXJ:U*A) fc. in 
b<DMS0(I}^fi?L> itS5 mg/ml (16.54 oN) 0H»iKfcWSl/&. h'j37 
#*>A(i. t^h>f7t^7- tf^|fi^fStt«wSB1-SMHC class- I ft 

ifaBtf)Bi6/BL6$Bj&£ 5000<i/wel l ©HUfitf jftT? hfi 
JtftU &well^fcU±ia©Jgjfc200/U*T\ 2 4B#ffi|J§«L/cm, »SMb£ 

»©ii(*a[m^*%«Jft«w#fRUfc«[iOi M i«:asiinL, §i§-M£7 2^^^# 

btz. &well£PBS ( U T— ®ffi#U *§WSiiifflfl&;&. 

tWfe£lf$H^&, O.TO^^T^ft h'Mt-3^f^IU »<OIS£ 

H^UfclBlifla^ffid^L/TV^SMHC class- I^H 1 ®!;!^ &T<Dl5m-effl 
febtz. —ftififot [y~C. x"}*tf)MHC c lass -I 6 0tflre*SfitH- 

XlgG+M (rfrIRS, ; *3 £ffiv\ m^mmtbX. 

YT\ZV>-& -$7 9 \fnyV=L?-Y (TUBS ; BRL*±) ££Jfc 

4-methylumbelliferyl-/9-D-galactoside CrfclKp^ : |R^7t;-f # ff 9) 
£J8V\ »*K(S(0^®jrjBB-rSK3fcaift (gift : 365nm, : 450nm) 
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U . d tf> BOfDwe 1 1 C fc INT $ tVS £ *v 9 if v > K OtK^ i: L fc. 
vtyyy K©7Mg£MU5l^/c{jt£. f&SILT^SMHC class-I#?»££ 

LT^SMHC class- I#**©ffl£ttfc36i*tti:l,fc. £ttSMb&4»0j$;(niai 
fgmUTl^MHC class- I^Sti, t!fiHCDSip(it$r 1 fc-fSffi 
*MTC*U *Kft^»OJSttaiJ*tt5S5l*-»«w(E3ti-«»S (Cx2) T*Jt 

{r^-TSMfcf- h7^^f Htt^ntMHC class-l#^-©fgm<£jl?§tt 



ill 





2fg<gjI?gSC x2 


CHAP 15 


33.2 nM 


CHAP54 


5.67 nM 


CHAP55 


5.38 nM 


CHAP71 


2.76 nM 


CHAP76 


1.88 nM 


CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


! CHAP81 


1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


2.29 nM 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


3.96 nM 


CHAP91 


2.48 nM 
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(ttttftl 2 ) histone deacetylaseggjjllfigfcft 

7 * 1* K <fc£® (i «fc S b 7. h > r 7 -tr * 7 — tr© £ ffl W iz «k s £ i: 
©2EK%#*1WC, *fPJ©mKxh7^y^hMfc£»\ in vitroOJRK 

t^Yl/TY**?— \?<D®m*m*mz&^mb (J. Biol. Chem.265, 

17174-17179, 1990) (Dumizft^Tfiitz. Bmizm/ziemm*b®#mw. 

l//:t<04fiL//:. IfflflS^rHDA buffer (15 mM D Vtt* U'9 A. 5fc;/yirn 
— "Jk 0.2 mM EDTA, 1 mM 2-mercaptoethanol % pH 7.5) K5&jgL, * i E^ 
-fXUfcft, mfoX'&Zmtb (2500xg, 10 Bin) . 1 M (NH 4 ),S0 4 fc£fcH 

(NH 4 ) 2 S0 4 @jg£3.5 H£~Q±&21£ % £7. h >f7t * 7 — If ttfc|R«5"tt^. 
w©ftTO£HDA buffer KSMU y^jgT'HDA buffer L, £ 
histone deacetylase^^j^i: UTffl Wc. 

SKfc IT, £j&SfC^7*f- h* ; [ 3 H]acetylated histone H4 peptide* J8 
V^c. C©[ 3 H]acetylated histone H4 peptide^ M 7 V >H4©N*^:/?- 
K ; SGRGKGGKGLGKGGAKRHRKVC (C* (1 1*5/ * -r -f > £ o T * 5 ) ^Ml. 

7 v * ^ J£tt»fl;£«&®#aET, i: B*R % 37 e C T-3M -f 

i^-h1"Swi:(I«tUffo/c (SJSW^lOO^l) . Kffifc25Ml©lM HC1, 
0.2 Mftlfcfe8Min"C±«>» BNHSfST-SJ 'J fflSftfcCTOacetatefeftBx^T? 

■Iff. HfciRftfeffofc. H«*£tttt» fcHRfiMliSttShistone deacetylase 
»*i&ttfc50XH*-f Saft-C»l,fc (50X£8ftft) . 
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m2 







CHAP 15 


5. 17 nM 


CHAP54 


3 02 nM 


CHAP55 


2 19 nM 


CHAP7 1 


2. 14 nM 


CHAP76 


99 nM 

O. v/*7 ill' I 


THAP7R 


^ RR nM 

O. OO IlPl 


PHAP7Q 


1 Q0 nM 

O. %7U UI*1 


PHAP8 1 


0 QR0 nM 


PHAPR? 


1 1? nM 


CHAP83 


1 95 nM 

i • \s*j Jim 


CHAP84 


I 2.22 nM 


CHAP85 


1.96 nM 


CHAP86 


3. 14 nM 


CHAP87 


1.98 nM 


CHAP90 


2.75 nM 


CHAP91 


1.20 nM 



^tl/ctlT. b>f7tf7- tf»*iaiF?StttCf*liaUT, MHC class- I^fg 

&(dx\ mmomc class- \ft?m%Lfemttm*mbT. %&%c±zmm 
MQ9m*tem~i&m-rzzttfv%. mmmtLxmtbx^^x$>^. ^<d 

Tam&3t(i$<Dx-$>z><Dx\ T^mm&mmmttmbx. 
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i * © IS 1 
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~ 6 ommrjv^jvm, ^iummmm^7^^^m^L< immmz^-rz 
z t *> h z izmmtftes u x $ £ v 3 - 6 <D#m<D 7 & 0. u » 

j: ^M£*ft 1 ~ 5 omm7fr* v >mzm u £tz®Bmm7»* v >m 

(I"*) Kfc^TJi, R lh R l2 , R 21 ^tj c R 22 ©^^< t$ 1 ott$/*D/\#$>/P 

2 . are-ftis ( 1 ) 1 fB«©ss^T h7^yf kss«# 

4. WE-tta (i") x*isn&m$miiffi<Dmtt : rh7*zf?-\;mm 
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si 



NHOH 




(Rpd3) 



fc*h> 




(Gcn5) 



\ 

/ 

SNUB* HSUfflflSMIESfc «IS»Wff±7* h— >^ 
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